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(54) ELECTRONIC DEVICE

(57) An embodiment of the disclosure provides an
electronic device including multiple units. Each unit in the
units includes multiple primary bonding regions and at
least one reserved bonding region. Each reserved bond-

ing region is connected to the primary bonding regions.
The number of the at least one reserved bonding region
is less than the number of primary bonding regions.
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Description

BACKGROUND

Technical Field

[0001] This disclosure relates to an electronic device.

Description of Related Art

[0002] Electronic devices have been widely used in
electronic appliances such as mobile phones, TVs, mon-
itors, tablet computers, car displays, wearable devices,
and desktop computers. With the vigorous development
of electronic products, the requirements for display qual-
ity of the electronic products are increasingly higher, and
thus electronic devices continue to be improved towards
becoming lighter, thinner, shorter, smaller, and frame-
less, and having a display that is larger or with a higher
resolution. Regarding electronic devices with high trans-
mittance or high resolution, since the size of the electronic
devices continues to shrink, a problem of insufficient wir-
ing space or insufficient space reserved for repair occurs.

SUMMARY

[0003] According to an embodiment of the disclosure,
an electronic device includes multiple units. Each of the
units includes multiple primary bonding regions and at
least one reserved bonding region. Each of the at least
one reserved bonding region is connected to multiple pri-
mary bonding regions, and the number of the at least one
reserved bonding region is less than the number of pri-
mary bonding regions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004]

FIG. 1 is a top schematic view of units of an electronic
device according to an embodiment of the disclo-
sure.
FIG. 2 is a top schematic view of a part of an elec-
tronic device according to another embodiment of
the disclosure.
FIG. 3 is a schematic circuit view of a unit shown in
FIG. 2.
FIG. 4 is a top schematic view of a part of an elec-
tronic device according to another embodiment of
the disclosure.
FIG. 5 is a schematic circuit view of a unit shown in
FIG. 4.
FIG. 6 is a top schematic view of a part of an elec-
tronic device according to another embodiment of
the disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0005] This disclosure may be understood by referring
to the following detailed description in conjunction with
the accompanying drawings. It should be noted that, in
order for clarity and simplicity of the drawings, the multiple
drawings in this disclosure only depict a part of an elec-
tronic device. The specific elements in the drawings are
not drawn according to actual scale. In addition, the
number and size of each element in the drawings are for
illustration only, and are not used to limit the scope of
this disclosure.
[0006] Certain words are used throughout the specifi-
cation of the disclosure and the appended claims to refer
to specific elements. Those skilled in the art should un-
derstand that electronic appliance manufacturers may
refer to the same element by different names. This spec-
ification does not intend to distinguish elements with a
same function but different names. In the following spec-
ification and claims, words such as "including", "contain-
ing", and "having" are open-ended words, so they should
be interpreted as meaning "containing but not limited
to...". Therefore, when the terms "including", "containing"
and/or "having" are used in the description of this disclo-
sure, they specify the existence of a corresponding fea-
ture, region, step, operation, and/or component, but do
not exclude the existence of one or more corresponding
features, regions, steps, operations, and/or components.
[0007] Direction terms mentioned in this specification,
such as "upper", "lower", "front", "rear", "left", "right", etc.,
are only directions with reference to the drawings. There-
fore, the direction terms used is for illustration, not for
limiting this disclosure. In the drawings, each drawing
shows the general features of the method, structure,
and/or material used in a specific embodiment. However,
these drawings should not be construed as defining or
limiting the scope or nature of the embodiments. For ex-
ample, for the sake of clarity, the relative size, thickness,
and position of each layer, region, and/or structure may
be reduced or enlarged.
[0008] It should be understood that when a component
or film layer is said to be "connected" to another compo-
nent or film layer, it may be directly connected to said
other component or film layer, or there may an intervening
component or film layer between the two. When a com-
ponent is said to be "directly connected" to another com-
ponent or film, there is no intervening component or film
between the two. The terms "approximately", "equal to",
"equal" or "same", "substantially" or "roughly" are gener-
ally interpreted as being within 20% of a given value or
range, or interpreted as being within 10%, 5%, 3%, 2%,
1% or 0.5% of a given value or range.
[0009] A structure (or layer type, component, sub-
strate) being located on another structure (or layer type,
element, substrate) described in this disclosure may refer
to two structures being adjacent and directly connected
to each other, or may refer to two structures being adja-
cent but not directly connected to each other. An indirect
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connection means that there is at least one intermediary
structure (or intermediary layer, intermediary compo-
nent, intermediary substrate, or intermediary interval) be-
tween two structures, and the lower lateral surface of a
structure is adjacent or directly connected to the upper
lateral surface of an intermediary structure, and the upper
lateral surface of another structure is adjacent or directly
connected to the lower lateral surface of the intermediary
structure, and the intermediary structure may be a mon-
olayer or multi-layer physical structure or a non-physical
structure, and the disclosure is not limited thereto. In this
disclosure, when a structure is "above" another structure,
it may mean that a certain structure is "directly" on an-
other structure, or that a certain structure is "indirectly"
on another structure, that is, there is at least one structure
between said certain structure and said another struc-
ture.
[0010] "First", "second" ... etc. in the specification of
this disclosure may be used herein to describe various
elements, components, regions, layers and/or parts, but
these elements, components, regions, and/or parts
should be limited by these terms. These terms are only
used to distinguish one element, component, region, lay-
er or section from another element, component, region,
layer or section. Therefore, a "first element", "compo-
nent", "region", "layer", or "part" described below are
used to distinguish from a "second element", "compo-
nent", "region", "layer", or "part", but are not used to limit
the order or limit to a specific element, component, re-
gion, layer and/or part.
[0011] An electronic device disclosed in the disclosure
may include a display device, a backlight device, an an-
tenna device, a sensing device, or a splicing device, but
is not limited thereto. The electronic device may be a
bendable or flexible electronic device. The display device
may be a non-self-luminous type display device or a self-
luminous type display device. The antenna device may
be a liquid crystal type antenna device or a non-liquid
crystal type antenna device. The sensing device may be
a sensing device that senses capacitance, light, heat, or
ultrasound, but is not limited thereto. An electronic ele-
ment may include a passive element and an active ele-
ment, such as a capacitor, a resistor, an inductor, a diode,
and a transistor. The diode may include a light emitting
diode or a photodiode. The light emitting diode may in-
clude, for example, an organic light emitting diode
(OLED), a mini light emitting diode (mini LED), a micro
light emitting diode (micro LED), or a quantum dot light
emitting diode (quantum dot LED), but is not limited there-
to. The splicing device may be, for example, a display
splicing device or an antenna splicing device, but is not
limited thereto. It should be noted that the electronic de-
vice may be any combination of the foregoing, but is not
limited thereto. Hereinafter, the display device as the
electronic device or the splicing device will be used to
illustrate the content of the disclosure, but the disclosure
is not limited thereto. In this disclosure, the various em-
bodiments described below may be combined without

departing from the spirit and scope of this disclosure. For
example, some features of one embodiment may be
combined with some features of another embodiment to
form another embodiment.
[0012] Reference will now be made in detail to the ex-
emplary embodiment disclosed in the disclosure, and ex-
amples of the exemplary embodiment are illustrated in
the accompanying drawings. Whenever possible, same
element symbols are used in the drawings and descrip-
tions to indicate same or similar parts.
[0013] FIG. 1 is a top schematic view of units of an
electronic device according to an embodiment of the dis-
closure. For the clarity of the drawings and the conven-
ience of description, several elements are omitted in FIG.
1. Referring to FIG. 1, an electronic device 10 includes
a plurality of units PX. Each unit PX includes a plurality
of primary bonding regions 210 and at least one reserved
bonding region 220. In some embodiments, the electron-
ic device 10 further includes an opening region 11 and a
non-opening region 13 surrounding the opening region
11. The primary bonding region 210 and the reserved
bonding region 220 correspondingly overlap the non-
opening region 13. The primary bonding region 210 is
used to be bonded with an electronic element, and the
reserved bonding region 220 includes an electronic ele-
ment reserved space 320, which is used for being bonded
with an electronic element. In this embodiment, the re-
served bonding region 220 is connected to the primary
bonding region 210, and the number of reserved bonding
region 220 is less than the number of primary bonding
region 210. Under the above disposition, the unit PX may
reserve space for wiring layout to realize a repair design,
or be applied as a unit with a transmissive display func-
tion.
[0014] Referring to FIG. 1, the electronic device 10 in-
cludes a substrate 100. The plurality of units PX are dis-
posed on the substrate 100. The substrate 100 may be
a rigid substrate or a flexible substrate. The material of
the substrate 100 includes, for example, glass, quartz,
ceramic, sapphire, or plastic, etc., but the disclosure is
not limited thereto. In some embodiments, when the sub-
strate 100 is a flexible substrate, a suitable flexible ma-
terial may be included, such as polycarbonate (PC), poly-
imide (PI), polypropylene (PP) or polyethylene tereph-
thalate (PET), other suitable materials, or a combination
of the aforementioned materials, but the disclosure is not
limited thereto. In addition, the light transmittance of the
substrate 100 is not limited, that is, the substrate 100
may be a transparent substrate, a semi-transmissive
substrate, or an opaque substrate. In this embodiment,
the electronic device 10 may be an electronic device ap-
plied as a transmissive display technology with a high
transmission rate, but the disclosure is not limited thereto.
[0015] In some embodiments, in the top view direction
(also known as the Z axis), the plurality of units PX of the
electronic device 10 may be arranged on the X axis and
the Y axis into a plurality of rows and a plurality of col-
umns, so that the plurality of units PX are arranged in an
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array. In this embodiment, the X axis and the Y axis are
substantially perpendicular to each other, and the X axis
and the Y axis are substantially perpendicular to the Z
axis. In some embodiments, the electronic device 10 fur-
ther includes a plurality of signal wires and a plurality of
thin film transistors (not shown) disposed on the sub-
strate 100. The plurality of units PX may be electrically
connected to the plurality of signal wires and the plurality
of thin film transistors. For example, the plurality of signal
wires include scanning wires, data wires, or other con-
ductive wires. The signal wires may be partially electri-
cally connected to the thin film transistors (TFT). In this
embodiment, the thin film transistors may be electrically
connected to a scanning wire SL or a data wire DL. The
thin film transistors include, for example, a semiconduc-
tor channel layer, a gate (electrically connected to the
scanning wire), and a source and a drain electrically con-
nected to the semiconductor channel layer. The material
of the semiconductor channel layer includes, for exam-
ple, amorphous silicon, low temperature poly-silicon
(LTPS), or a metal oxide, or a combination of the afore-
mentioned materials, and the disclosure is not limited
thereto. In some embodiments, different thin film transis-
tors may have the above-mentioned different semicon-
ductor materials. In addition, the thin film transistors may
include a top gate transistor, a bottom gate transistor, a
dual gate transistor, and a double gate transistor, but the
disclosure is not limited thereto.
[0016] In this embodiment, the gate may be electrically
connected to the scanning wire, and the source may be
electrically connected to the data wire. The material of
the gate may include molybdenum (Mo), titanium (Ti),
tantalum (Ta), niobium (Nb), hafnium (Hf), nickel (Ni),
chromium (Cr), cobalt (Co), zirconium (Zr), tungsten (W),
aluminum (Al), copper (Cu), argentum (Ag), other suita-
ble metals, or a combination or an alloy of the above
material, but the disclosure is not limited thereto. The
material of the source and the drain may include a trans-
parent conductive material or a non-transparent conduc-
tive material, such as indium tin oxide, indium zinc oxide,
indium oxide, zinc oxide, tin oxide, a metal material (such
as aluminum, molybdenum, copper, argentum, etc.), oth-
er suitable materials or a combination of the above, but
the disclosure is not limited thereto.
[0017] In this embodiment, the electronic device 10
may include a multi-layer insulation layer (not shown)
and a multi-layer circuit layer disposed on the insulation
layer or between the multi-layer insulation layer. The in-
sulation layer may be a monolayer or a multilayer struc-
ture, and may include, for example, an organic material,
an inorganic material, or a combination of the above, but
the disclosure is not limited thereto. The organic material
may include polyethylene terephthalate (PET), polyeth-
ylene (PE), polyethersulfone (PES), polycarbonate (PC),
polymethylmethacrylate (PMMA), polyimide (PI), photo
sensitive polyimide (PSPI) or a combination of the above,
and the inorganic material may include silicon nitride, sil-
icon oxide, nitrogen silicon oxide, or a combination of the

above, but the disclosure is not limited thereto.
[0018] In this embodiment, a multi-layer circuit layer
ML may be applied as the aforementioned signal wire,
including a scanning wire, a data wire or other conductive
wires. The material of the multi-layer circuit layer ML may
include a transparent conductive material or a non-trans-
parent conductive material, such as indium tin oxide, in-
dium zinc oxide, indium oxide, zinc oxide, tin oxide, a
metal material (such as aluminum, molybdenum, copper,
and argentum), other suitable materials or a combination
of the above, but the disclosure is not limited thereto. As
shown in FIG. 1, the multi-layer circuit layer ML may in-
clude a first circuit layer M1. The first circuit layer M1
may, for example, include a plurality of scanning wires
SL and SL’, and the plurality of scanning wires SL and
SL’ partially extend roughly along the X axis, but the dis-
closure is not limited thereto.
[0019] In this embodiment, the multi-layer circuit layer
ML may further include a second circuit layer M2. On the
Z axis, the second circuit layer M2 is disposed above the
first circuit layer M1, and the second circuit layer M2 par-
tially overlaps the first circuit layer M1. The second circuit
layer M2 may, for example, include a plurality of data
wires DL and DL’, and the plurality of data wires DL and
DL’ partially extend roughly along the Y axis, but the dis-
closure is not limited thereto. From another perspective,
the first circuit layer M1 and the second circuit layer M2
may be disposed in an interleaved manner.
[0020] The multi-layer circuit layer ML may further in-
clude a third circuit layer M3 and a fourth circuit layer M4.
On the Z axis, the third circuit layer M3 is disposed above
the second circuit layer M2, and the fourth circuit layer
M4 is disposed above the third circuit layer M3. The third
circuit layer M3 partially overlaps the second circuit layer
M2, and the fourth circuit layer M4 partially overlaps the
third circuit layer M3. The third circuit layer M3 includes,
for example, a circuit line or a bridge circuit 130, and a
part thereof extends roughly along the X axis, and an-
other part thereof extends roughly along the Y axis. The
fourth circuit layer M4 includes, for example, a bonding
pad 140 or a shared circuit wire 142, and a part thereof
extends roughly along the X axis, and another part there-
of extends roughly along the Y axis, but the disclosure
is not limited thereto. In this embodiment, a part of the
third circuit layer M3 may be electrically connected to a
part of the second circuit layer M2 through a via (not
shown) on the insulation layer, and a part of the fourth
circuit layer M4 may be electrically connected to a part
of the third circuit layer M3 through another via (not
shown) on the insulation layer. Under the above dispo-
sition, the fourth circuit layer M4 includes a plurality of
bonding pads 140, the bonding pads 140 may partially
be connected to the shared circuit wire 142 (which may
be located in the fourth circuit layer M4), and another part
of the bonding pads 140 may be electrically connected
to the data wire DL of the second circuit layer M2 through
the bridge circuit 130, but the disclosure is not limited
thereto.
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[0021] In this embodiment, the opening region 11 is
defined by a region that may be roughly surrounded by
two adjacent data wire DL and data wire DL’ of two ad-
jacent unit PX and unit PX’, respectively (as shown in
FIG. 1). For example, the opening region 11 may be a
region through which ambient light penetrates. In other
embodiments, the opening region 11 may be defined by
a region that may be surrounded by two adjacent data
wires DL and DL’ and two adjacent scanning wires SL
and SL’. That is, the opening region 11 does not roughly
overlap the circuit layer ML (including the first circuit layer
M1, the second circuit layer M2, the third circuit layer M3,
or the fourth circuit layer M4). In some embodiments, the
opening region 11 is, for example, an octagonal shape,
but the disclosure is not limited thereto. In other embod-
iments, the opening region 11 may also be triangular,
rectangular, polygonal, star-shaped, circular, or irregular,
and the disclosure is the disclosure is not limited thereto.
[0022] In this embodiment, the opening region 11 may
be surrounded by the non-opening region 13. At least a
part of the circuit layer ML (including the first circuit layer
M1, the second circuit layer M2, the third circuit layer M3,
or the fourth circuit layer M4) may overlap the non-open-
ing region 13. That is, at least the scanning wire SL, the
data wire DL, the bridge circuit 130, the bonding pad 140,
or the shared circuit wire 142 may partially overlap the
non-opening region 13, but the disclosure is not limited
thereto.
[0023] In some embodiments, the primary bonding re-
gion 210 and the reserved bonding region 220 of the unit
PX may be disposed corresponding to the non-opening
region 13. In other words, the primary bonding region
210 and the at least one reserved bonding region 220
correspondingly overlap the non-opening region 13. For
example, a plurality of primary bonding regions 210 may
overlap the second circuit layer M2, the third circuit layer
M3, or the fourth circuit layer M4. The reserved bonding
region 220 may overlap the second circuit layer M2, the
third circuit layer M3, or the fourth circuit layer M4. Each
primary bonding region 210 includes two bonding pads
140. Each reserved bonding region 220 includes two
bonding pads 140. In this embodiment, the bonding pad
140 may be applied as an electrode for connecting to an
electronic element. The electronic element may include,
for example, a blue light emitting diode 300B, a green
light emitting diode 300G, or a red light emitting diode
300R, but is not limited thereto. In other words, each pri-
mary bonding region 210 may be bonded with the blue
light emitting diode 300B, the green light emitting diode
300G, or the red light emitting diode 300R, and in the top
view direction, at least a part of the primary bonding re-
gion 210 overlaps the electronic element (for example,
the blue light emitting diode 300B, the green light emitting
diode 300G, or the red light emitting diode 300R). Each
reserved bonding region 220 may be bonded with the
blue light emitting diode 300B, the green light emitting
diode 300G, or the red light emitting diode 300R, but the
disclosure is not limited thereto. In this embodiment, the

number of reserved bonding regions 220 is less than the
number of primary bonding regions 210. For example,
FIG. 1 shows that three primary bonding regions 210 may
be arranged in sequence along the Y axis and overlap
the non-opening region 13, and two reserved bonding
regions 220 may be arranged along the Y axis following
the primary bonding regions 210 and overlap the non-
opening region 13, but the disclosure is not limited there-
to. That is to say, the primary bonding region 210 is dis-
posed to be connected to or adjacent to the backup bond-
ing region 220. In other embodiments, the reserved bond-
ing regions 220 may be arranged to be interleaved with
the primary bonding regions 210, or the reserved bonding
regions 220 may be arranged on opposite ends of the
primary bonding regions 210, but the disclosure is not
limited thereto. In addition, it should be noted that the
number of primary bonding regions 210 and the number
of reserved bonding regions 220 shown in FIG. 1 are for
illustrative purposes only, and are not used to specifically
limit the disclosure. In other embodiments, the number
of primary bonding regions 210 may be two, four or more,
and the number of reserved bonding regions 220 may
be one, three or more, and the disclosure is not limited
thereto.
[0024] In this embodiment, the definition of the unit PX
is, for example, a region between central lines L and L’
of opening regions 11 and 11’ which are on opposite sides
of the primary bonding region 210 and the reserved bond-
ing region 220 on the X axis in the non-opening region
13. For example, the opening region 11 on the left side
of the primary bonding region 210 and the reserved bond-
ing region 220 is separated by the central line L to gen-
erate two halves of equal area. The opening region 11’
on the right side of the primary bonding region 210 and
the reserved bonding region 220 is separated by the cen-
tral line L’ to generate two halves of equal area. The re-
gion between the central line L of the opening region 11
and the central line L’ of the opening region 11’ may be
referred to as the unit PX. In other words, the unit PX
includes the primary bonding region 210 and the re-
served bonding region 220 overlapping the non-opening
region 13 and half of the two opening regions 11 and 11’
on opposite sides thereof, but the disclosure is not limited
thereto.
[0025] In this embodiment, the electronic device 10
may further include a light blocking layer BM (not shown
in FIG. 1). At least a part of the light blocking layer BM
correspondingly overlaps the non-opening region 13. For
example, the light blocking layer BM may be disposed
on the substrate 100 and disposed below the circuit layer
ML on the Z axis. That is, at least a part of the first circuit
layer M1, the second circuit layer M2, the third circuit
layer M3, or the fourth circuit layer M4 is disposed above
the light blocking layer BM and overlaps the light blocking
layer BM. From another perspective, the light blocking
layer BM does not overlap the opening region 11, but
surrounds the opening region 11 corresponding to the
non-opening region 13. Therefore, in some embodi-
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ments, when the multi-layer circuit layer cannot clearly
present the data wire or/and the scanning wire, the region
surrounded by the light blocking layer BM may be defined
as the opening region 11. In addition, the primary bonding
region 210 and the reserved bonding region 220 may
correspondingly overlap the light blocking layer BM. In
this embodiment, the light blocking layer BM is, for ex-
ample, a black matrix, and a material thereof may include
a metal or an opaque resin doped with a coloring material,
or other suitable materials or a combination of the fore-
going materials, but the disclosure is not limited thereto.
The metal mentioned above may be chromium (Cr), but
the disclosure is not limited thereto. The above resin may
be, for example, an epoxy resin or an acrylic resin, or
other suitable materials or a combination of the above
materials, but the disclosure is not limited thereto. Under
the above disposition, the contrast of the electronic de-
vice 10 may be increased.
[0026] It is worth noting that the circuit layer ML, the
primary bonding region 210, and the reserved bonding
region 220 of the electronic device 10 according to an
embodiment of the disclosure may overlap the light block-
ing layer BM and be disposed in the non-opening region
13 outside the opening region 11, so the unit PX of the
electronic device 10 may pass through the opening re-
gion 11 to have a high transmittance. In this way, the unit
PX may be applied as a unit with a transmissive display
function. In this way, the electronic device 10 has good
visual effects or display quality. In addition, the primary
bonding region 210 is bonded with the electronic ele-
ment, and the reserved bonding region 220 includes the
electronic element reserved space 320 for being bonded
with a repair or backup electronic element. Therefore,
the unit PX of the electronic device 10 may reserve space
to have a design to realize unit repair. In this way, the
electronic device 10 has good electrical quality.
[0027] The following will illustrate the steps and meth-
ods of unit repair with a simple schematic view and a
simple circuit view shown in FIGS. 2 and 3.
[0028] FIG. 2 is a top schematic view of a part of an
electronic device according to another embodiment of
the disclosure. FIG. 3 is a schematic circuit view of a unit
shown in FIG. 2. For the clarity of the drawings and the
convenience of description, several elements are omitted
in FIGS. 2 and 3. Referring to FIG. 2 first, an electronic
device 10A includes the unit PX. In some embodiments,
the electronic device 10A further includes the opening
region 11 and the non-opening region 13 surrounding
the opening region 11. The light blocking layer BM is
disposed to correspondingly overlap the non-opening re-
gion 13 and surround the opening region 11. The unit PX
includes a plurality of primary bonding regions 210, 210’,
and 210" and at least one reserved bonding region 220.
The plurality of primary bonding regions 210, 210’, and
210" are disposed to be arranged along the Y axis and
overlap the non-opening region 13. At least one reserved
bonding region 220 is disposed corresponding to one
end of one of the primary bonding regions (such as the

primary bonding region 210), and is disposed to overlap
the non-opening region 13. The primary bonding region
(such as the primary bonding region 210) and the re-
served bonding region 220 are respectively used for be-
ing bonded with electronic elements.
[0029] For example, the light emitting diode 300R is
correspondingly bonded with the primary bonding region
210, the light emitting diode 300B is correspondingly
bonded with the primary bonding region 210’, and the
light emitting diode 300G is correspondingly bonded with
the primary bonding region 210". That is, in the top view
direction (Z-axis direction), at least the primary bonding
regions 210, 210’, and 210" respectively partially overlap
the light emitting diodes 300R, 300G, and 300R. In ad-
dition, the reserved bonding region 220 is adjacent to the
primary bonding region 210" where the light emitting di-
ode 300G is disposed.
[0030] In this embodiment, the primary bonding region
210 is connected to the reserved bonding region 220.
For example, referring to FIGS. 2 and 3, the light emitting
diode 300R, the light emitting diode 300G, and the light
emitting diode 300B are respectively connected to the
reserved bonding region 220 via a conductive wire or a
bridge circuit. The electronic device 10A has planned
welding points WP, WP’, and WP" (only one planned
welding point WP is shown in FIG. 2) located between
the reserved bonding region 220 and the primary bonding
regions 210, 210’, and 210" connected to the reserved
bonding region 220. For example, the planned welding
point WP is between the primary bonding region 210 and
the light emitting diode 300R bonded with the primary
bonding region 210, and the reserved bonding region
220. The planned welding point WP’ is between the pri-
mary bonding region 210’ and the light emitting diode
300G bonded with the primary bonding region 210’, and
the reserved bonding region 220. The planned welding
point WP" is between the primary bonding region 210"
and the light emitting diode 300B bonded with the primary
bonding region 210", and the reserved bonding region
220. In addition, the electronic device 10A further in-
cludes planned cutting points CP, CP’, and CP" located
between the planned welding points WP, WP’, WP" and
the primary bonding regions 210, 210’, 210". For exam-
ple, the planned cutting point CP is between the primary
bonding region 210 and the light emitting diode 300R
bonded with the primary bonding region 210, and the
planned welding point WP. The planned cutting point CP’
is between the primary bonding region 210’ and the light
emitting diode 300G bonded with the primary bonding
region 210’, and the planned welding point WP’. The
planned cutting point CP" is between the primary bond-
ing region 210" and the light emitting diode 300B bonded
with the primary bonding region 210", and the planned
welding point WP". Taking the light emitting diode 300R
as an example, under the above disposition, when the
light emitting diode 300R does not meet the inspection
specification (for example, including: dark dots, bright
dots, or appearance damage), a repair process of the
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electronic device 10A may be performed. The above-
mentioned repair process includes: the electronic ele-
ment used for repair (such as a red electronic element)
is bonded with the bonding pad of the electronic element
reserved space 320 in the reserved bonding region 220;
next, a laser cutting process is performed on the conduc-
tive wire or the bridge circuit on the planned cutting point
CP; next, a laser welding process is performed on the
planned welding point WP. After the above repair process
is completed, a voltage is provided to the electronic de-
vice 10A; next, the light emitting diode 300R bonded in
the primary bonding region 210 does not receive the volt-
age and does not emit light. The electronic element for
repair bonded in the reserved bonding region 220 may
receive the above voltage to emit light. In this way, the
electronic device 10A may complete the repair of the
electronic element through the repair process, so the
electronic device 10A may have good electrical quality.
[0031] It should be noted that the number of reserved
bonding regions 220 in the unit PX of the electronic device
10A according to an embodiment is less than the number
of primary bonding regions 210, 210’, and 210". For ex-
ample, the number of primary bonding regions 210
shown in FIGS. 2 and 3 is three, which are respectively
for the blue light emitting diode 300B, the green light emit-
ting diode 300G, and the red light emitting diode 300R.
The number of reserved bonding region 220 is one, which
means that the reserved bonding region 220 may be cor-
respondingly bonded with one electronic element for re-
pair (for example: a blue light emitting diode, a green light
emitting diode, or a red light emitting diode disposed in
the electronic element reserved space 320). However,
the above quantitative relationship is not used to limit the
disclosure. Under the above disposition, in the process
of repairing the electronic device 10A, the electronic el-
ement for repair may be selectively disposed in the re-
served space. In this way, costs may be reduced. In ad-
dition, since the reserved space may be reduced, the
space for circuit disposition may be increased to meet
the requirements of a high circuit density design or the
transmission rate of the opening region 11 may be in-
creased. In this way, the electronic device 10A may have
good electrical quality.
[0032] Other embodiments will be listed below for il-
lustration. It must be noted here that the following em-
bodiments use the element labels and part of the content
of the aforementioned embodiment, and same labels are
used to represent same or similar elements, and the de-
scription of the same technical content is omitted. The
aforementioned embodiment may be referred to for the
description of the omitted parts, which will not be repeat-
ed in the following embodiment.
[0033] FIG. 4 is a top schematic view of a part of an
electronic device according to another embodiment of
the disclosure. FIG. 5 is a schematic circuit view of a unit
shown in FIG. 4. For the clarity of the drawings and the
convenience of description, several elements are omitted
in FIGS. 4 and 5. An electronic device 10B of this em-

bodiment is roughly similar to the electronic device 10A
of FIGS. 2 and 3, so the same and similar components
in the two embodiments will not be repeated herein. This
embodiment is different from the electronic device 10A
mainly in that the electronic device 10B includes the unit
PX, the opening region 11, and the non-opening region
13 surrounding the opening region 11. The unit PX in-
cludes three primary bonding regions 210, 210’, and
210", and two reserved bonding regions 220 and 220’.
For example, the reserved bonding region 220 may be
disposed adjacent to the primary bonding region 210,
and the reserved bonding region 220’ may be disposed
adjacent to the bonding region 210’. The planned welding
point WP is disposed corresponding to the reserved
bonding region 220. The planned welding point WP is
disposed corresponding to the reserved bonding region
220’. The electronic element reserved space 320 in the
reserved bonding region 220 may be bonded with the
electronic element for repair. An electronic element re-
served space 320’ in a reserved bonding region 220’ may
be bonded with another electronic element for repair, but
the above quantitative relationship is not used to limit this
disclosure. In this embodiment, the number of reserved
bonding regions 220 and 220’ is less than the number of
primary bonding regions 210, 210’, and 210". Since the
reserved space may be reduced, the space for circuit
disposition may be increased to meet the requirements
of a high circuit density design or the transmission rate
of the opening region 11 may be increased. In this way,
the electronic device 10B may be repaired, and may have
good electrical quality.
[0034] The following is a brief description of the steps
and methods of unit repair with a circuit view shown in
FIG. 5.
[0035] Referring to FIG. 5, the light emitting diode
300R, the light emitting diode 300G, and the light emitting
diode 300B are respectively connected to the reserved
bonding regions 220 and 220’ through a conductive wire
or a bridge circuit. The unit PX of the electronic device
10B has planned welding points WP1, WP2, and WP3
located between the reserved bonding region 220 or the
reserved bonding region 220’ and the primary bonding
regions 210, 210’, and 210". For example, the planned
welding point WP1 is between the primary bonding region
210 and the light emitting diode 300R bonded thereto
and the reserved bonding region 220 or the reserved
bonding region 220’. The planned welding point WP2 is
between the primary bonding region 210’ and the light
emitting diode 300G bonded thereto and the reserved
bonding region 220 or the reserved bonding region 220’.
The planned welding point WP3 is between the primary
bonding region 210" and the light emitting diode 300B
bonded thereto and the reserved bonding region 220 or
the reserved bonding region 220’. In addition, the elec-
tronic device 10B further includes planned cutting points
CP1, CP2, and CP3 located between the planned weld-
ing points WP1, WP2, and WP3 and the primary bonding
regions 210, 210’, and 210". For example, the planned
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cutting point CP1 (in FIG. 4, the planned cutting point
CP1 is disposed adjacent to the primary bonding region
210) is between the primary bonding region 210 and the
light emitting diode 300R bonded thereto and the planned
welding point WP1. The planned cutting point CP2 (in
FIG. 4, the planned cutting point CP2 is disposed adja-
cent to the primary bonding region 210’) is between the
primary bonding region 210’ and the light emitting diode
300G bonded thereto and the planned welding point
WP2. The planned cutting point CP3 (in FIG. 4, the
planned cutting point CP3 is disposed adjacent to the
primary bonding region 210") is between the primary
bonding region 210" and the light emitting diode 300B
bonded thereto and the planned welding point WP3. In
addition, the electronic device 10B further includes
planned cutting points CP4, CP5, CP6, CP7, CP8, and
CP9. The planned cutting points CP4, CP5, and CP6 are
located between the primary bonding region 210 and the
reserved bonding region 220’, and between the planned
welding point WP1 and the reserved bonding region 220’.
The planned cutting point CP7 is located between the
primary bonding region 210’ and the reserved bonding
region 220, and between the planned welding point WP2
and the reserved bonding region 220. The planned cut-
ting point CP8 is located between the primary bonding
region 210" and the reserved bonding region 220, and
between the planned welding point WP3 and the re-
served bonding region 220. The planned cutting point
CP9 is located between the primary bonding region 210
and the reserved bonding region 220, and between the
planned welding point WP1 and the reserved bonding
region 220.
[0036] Taking the light emitting diode 300R and the
light emitting diode 300G as examples, under the above
disposition, when the light emitting diode 300R and the
light emitting diode 300G do not meet the inspection
specification (for example, including: dark dots, bright
dots, or appearance damage), a repair process of the
electronic device 10B may be performed. The above-
mentioned repair process includes: the electronic ele-
ment used for repair (such as a red light emitting diode)
is bonded with the bonding pad of the electronic element
reserved space 320 in the reserved bonding region 220;
next, the electronic element used for repair (such as a
green light emitting diode) is bonded with the bonding
pad of the electronic element reserved space 320’ in the
reserved bonding region 220’; next, a laser cutting proc-
ess is performed on the conductive wire or the bridge
circuit on the planned cutting point CP1; next, a laser
cutting process is performed on the conductive wire or
the bridge circuit on the planned cutting point CP2; next,
a laser cutting process is performed on the conductive
wire or the bridge circuit on the planned cutting points
CP5, CP7, and CP8; then a laser welding process is per-
formed on the planned welding point WP1 and the
planned welding point WP2. After the above repair proc-
ess is completed, a voltage is provided to the electronic
device 10B; next, the light emitting diode 300R bonded

in the primary bonding region 210 and the light emitting
diode 300G bonded in the primary bonding region 210’
do not receive the voltage and do not emit light. The elec-
tronic elements for repair respectively bonded in the re-
served bonding region 220 and the reserved bonding re-
gion 220’ may receive the above voltage to emit light.
[0037] Referring to the disposition in FIG. 5, in some
embodiments, when the light emitting diode 300B does
not meet the inspection specification (for example, in-
cluding dark dots, bright dots, or appearance damage),
and still does not meet the inspection specification after
the first repair is completed, a second repair process may
be performed on the electronic device 10B. For example,
a first electronic element used for repair (such as a blue
light emitting diode) is bonded with the bonding pad of
the electronic element reserved space 320 in the re-
served bonding region 220; next, a laser cutting process
is performed on the conductive wire or the bridge circuit
on the planned cutting point CP3; next, a laser welding
process is performed on the planned welding point WP3,
and then a voltage is provided to the electronic device
10B to test the light-emitting quality of the first electronic
element used for repair. If the inspection specification is
still not met, a second repair process is performed, in
which a second electronic element (such as a blue light
emitting diode) used for repair is bonded with the bonding
pad of another electronic element reserved space 320’
in another reserved bonding region 220’; next, a laser
cutting process is performed on the conductive wire or
the bridge circuit on the planned cutting points CP7, CP8,
and CP9. After the above repair process is completed, a
voltage is again provided to the electronic device 10B;
next, the light emitting diode 300B bonded in the primary
bonding region 210" does not receive the voltage and
does not emit light. The electronic element for repair
bonded in the reserved bonding region 220’ may receive
the above voltage to emit light.
[0038] In this way, the electronic device 10B may com-
plete the repair of the electronic element through the re-
pair process, so the electronic device 10B may have good
electrical quality.
[0039] It should be noted herein that in the above repair
process, the light emitting diode 300R and the light emit-
ting diode 300G are used as examples for electronic el-
ements that do not comply with the inspection specifica-
tion. The definition of not complying with the inspection
specification may include: the electronic element emits
light with a luminance beyond a preset average lumi-
nance (that is, too bright), emits light with a luminance
less than the preset average luminance (that is, too dark),
or does not emit light (that is, not bright). Alternatively,
the electronic element may be damaged and thus has a
defective appearance. In addition, the size of the elec-
tronic element being larger than a preset average size
or smaller than the preset average size may also be
viewed as not meeting the inspection specification, but
this embodiment is not limited to the above examples. In
addition, the light emitting diode 300R and the light emit-
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ting diode 300B may be electronic elements that do not
comply with the inspection specification, too. Alternative-
ly, any one of the light emitting diode 300R, the light emit-
ting diode 300G, or the light emitting diode 300B may be
an electronic element that does not meet the inspection
specification, and the disclosure is not limited thereto.
[0040] FIG. 6 is a top schematic view of a part of an
electronic device according to another embodiment of
the disclosure. For the clarity of the drawings and the
convenience of description, several elements are omitted
in FIG. 6. An electronic device 10C of this embodiment
is roughly similar to the electronic device 10B of FIG. 4,
so the same and similar components in the two embod-
iments will not be repeated herein. This embodiment is
different from the electronic device 10B mainly in that the
electronic device 10C includes the unit PX, the opening
region 11, and the non-opening region 13 surrounding
the opening region 11. The electronic elements respec-
tively bonded with the primary bonding regions 210, 210’,
and 210" in the unit PX are the blue electronic elements
300B. The electronic device 10C further includes a light
conversion layer 340R or a light conversion layer 340G.
The light conversion layer 340R overlaps the blue light
emitting diode 300B in the primary bonding region 210.
The light conversion layer 340G overlaps the blue light
emitting diode 300B in the primary bonding region 210’.
[0041] For example, the light conversion layer 340R
includes a quantum dot (QD) material that emits red light.
The light conversion layer 340G includes, for example,
a quantum dot material that emits green light. Under the
above disposition, the blue light emitted by the blue light
emitting diode 300B may be converted into red light by
the light conversion layer 340R. Similarly, the blue light
emitted by the blue light emitting diode 300B may be
converted into green light by the light conversion layer
340G. In this way, the electronic device 10C may meet
the requirements of generating light of different colors by
disposing the blue light emitting diode 300B alongside
quantum dot materials of different colors. In addition, the
electronic device 10C may achieve good technical effects
similar to the above-mentioned embodiment.
[0042] In summary, in the electronic device according
to an embodiment of the disclosure, since the circuit lay-
er, the primary bonding region, and the reserved bonding
region may overlap the light blocking layer and be dis-
posed in the non-opening region outside the opening re-
gion, the unit of the electronic device may pass through
the opening region as a unit with a high transmissive
display function. In this way, the electronic device may
be applied as a transmissive electronic device, or has a
good visual effect or display quality. In addition, the pri-
mary bonding region is connected to the reserved bond-
ing region to be bonded with electronic elements used
for repair or backup through the reserved bonding region.
Therefore, the unit of the electronic device has a space
reserved for disposing electronic elements, and thus has
a design to realize unit repair. In this way, the electronic
device has good electrical quality. In addition, since the

number of reserved bonding regions may be less than
the number of primary bonding regions, the reserved
space may be reduced to increase the layout of high-
density wiring or increase the transmission rate of the
opening region, and electronic elements used for repair
may be selectively disposed in the reserved space. In
this way, by using the electronic device, costs may be
reduced, the space for wiring disposition may be in-
creased, the requirements of a high circuit density design
may be met, or the transmission rate of the opening re-
gion may be increased. In this way, the electronic device
may have good electrical quality.

Claims

1. An electronic device (10, 10A, 10B, 10C), compris-
ing:

a plurality of units (PX, PX’), wherein each of the
units (PX, PX’) comprises:

a plurality of primary bonding regions (210,
210’, 210"); and
at least one reserved bonding region (220,
220’),

wherein each of the at least one reserved bond-
ing region (220, 220’) is connected to the primary
bonding regions (210, 210’, 210"), and the
number of the at least one reserved bonding re-
gion (220, 220’) is less than the number of pri-
mary bonding regions (210, 210’, 210").

2. The electronic device (10, 10A, 10B, 10C) according
to claim 1, wherein each of the primary bonding re-
gions (210, 210’, 210") and each of the at least one
reserved bonding region (220, 220’) respectively
comprise two bonding pads (140).

3. The electronic device (10, 10A, 10B, 10C) according
to claim 1, wherein the electronic device (10, 10A,
10B, 10C) further comprises a plurality of planned
welding points (WP, WP’, WP", WP1, WP2, WP3)
located between each of the at least one reserved
bonding region (220, 220’) and each of the primary
bonding regions (210, 210’, 210") connecting each
of the at least one reserved bonding region (220,
220’).

4. The electronic device (10, 10A, 10B, 10C) according
to claim 3, wherein the electronic device (10, 10A,
10B, 10C) further comprises a plurality of planned
cutting points (CP, CP’, CP", CP1, CP2, CP3, CP4,
CP5, CP6, CP7, CP8, CP9) located between the
planned welding points (WP, WP’, WP", WP1, WP2,
WP3) and each of the primary bonding regions (210,
210’, 210").
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5. The electronic device (10, 10A, 10B, 10C) according
to claim 1, wherein the primary bonding regions (210,
210’, 210") are respectively adapted for being bond-
ed with a blue light emitting diode (300B), a green
light emitting diode (300G), or a red light emitting
diode (300R).

6. The electronic device (10, 10A, 10B, 10C) according
to claim 1, wherein the at least one reserved bonding
region (220, 220’) is adapted for being bonded with
a blue light emitting diode (300B), a green light emit-
ting diode (300G), or a red light emitting diode
(300R).

7. The electronic device (10, 10A, 10B, 10C) according
to claim 1, wherein the electronic device (10, 10A,
10B, 10C) further comprises at least one light con-
version layer (340G, 340R), wherein one of the pri-
mary bonding regions (210, 210’, 210") is adapted
for being bonded with a blue light emitting diode
(300B), and the at least one light conversion layer
(340G, 340R) overlaps the blue light emitting diode
(300B).

8. The electronic device (10, 10A, 10B, 10C) according
to claim 1, wherein the electronic device (10, 10A,
10B, 10C) comprises an opening region (11, 11’) and
a non-opening region (13) surrounding the opening
region (11, 11’).

9. The electronic device (10, 10A, 10B, 10C) according
to claim 8, wherein the primary bonding regions (210,
210’, 210") and the at least one reserved bonding
region (220, 220’) overlap the non-opening region
(13).

10. The electronic device (10, 10A, 10B, 10C) according
to claim 8, wherein the electronic device (10, 10A,
10B, 10C) further comprises a light blocking layer
(BM), and at least a part of the light blocking layer
(BM) correspondingly overlaps the non-opening re-
gion (13).

11. A method for repairing an electronic device (10, 10A,
10B, 10C), wherein the method comprises:

providing the electronic device (10, 10A, 10B,
10C), comprising:
a plurality of units (PX, PX’), wherein each of the
units (PX, PX’) comprises:

a plurality of primary bonding regions (210,
210’, 210");
at least one reserved bonding region (220,
220’); and
at least one electronic element, wherein the
at least one electronic element is corre-
spondingly bonded with one of the primary

bonding regions (210, 210’, 210"),
wherein each of the at least one reserved
bonding region (220, 220’) is connected to
the primary bonding regions (210, 210’,
210"), and the number of the at least one
reserved bonding region (220, 220’) is less
than the number of primary bonding regions
(210, 210’, 210"),

performing a repair process on one of the units
(PX, PX’), comprising:
bonding an electronic element for repair with the
at least one reserved bonding region (220, 220’).

12. The method according to claim 11, wherein the repair
process further comprises:

bonding the electronic element for repair with an
electronic element reserved space (320, 320’)
in the at least one reserved bonding region (220,
220’), and bonding the electronic element for re-
pair with a bonding pad (140) in the at least one
reserved bonding region (220, 220’);
performing cutting on a wiring on one of a plu-
rality of planned cutting points (CP, CP’, CP",
CP1, CP2, CP3, CP4, CP5, CP6, CP7, CP8,
CP9) corresponding to the at least one electron-
ic element; and
performing welding on a wiring on one of the
planned welding points (WP, WP’, WP", WP1,
WP2, WP3) corresponding to the at least one
electronic element.

13. The method according to claim 11, wherein the at
least one electronic element is a plurality of electron-
ic elements, the electronic elements are respectively
located in the primary bonding regions (210, 210’,
210"), and the number of electronic elements is
greater than or equal to the number of electronic el-
ements for repair.

14. An electronic device (10, 10A, 10B, 10C), compris-
ing:
a plurality of units (PX, PX’), wherein each of the
units (PX, PX’) comprises:

a plurality of primary bonding regions (210, 210’,
210");
at least one reserved bonding region (220, 220’),
wherein each of the at least one reserved bond-
ing region (220, 220’) is connected to the primary
bonding regions (210, 210’, 210"), and the
number of the at least one reserved bonding re-
gion (220, 220’) is less than the number of pri-
mary bonding regions (210, 210’, 210");
at least one electronic element, wherein the at
least one electronic element is correspondingly
bonded with one of the primary bonding regions
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(210, 210’, 210"); and
a plurality of planned welding points (WP, WP’,
WP", WP1, WP2, WP3) located between each
of the at least one reserved bonding region (220,
220’) and each of the primary bonding regions
(210, 210’, 210") connecting each of the at least
one reserved bonding region (220, 220’).

15. The electronic device (10, 10A, 10B, 10C) according
to claim 14, wherein the planned cutting points (CP,
CP’, CP", CP1, CP2, CP3, CP4, CP5, CP6, CP7,
CP8, CP9) are located between the planned welding
points (WP, WP’, WP", WP1, WP2, WP3) and the at
least one reserved bonding region (220, 220’),
wherein the number of planned cutting points (CP,
CP’, CP", CP1, CP2, CP3, CP4, CP5, CP6, CP7,
CP8, CP9) between a first planned welding point
(WP1) of the planned welding points (WP, WP’, WP",
WP1, WP2, WP3) and the at least one reserved
bonding region (220, 220’) is greater than the
number of planned cutting points (CP, CP’, CP",
CP1, CP2, CP3, CP4, CP5, CP6, CP7, CP8, CP9)
between a second planned welding point (WP2) of
the planned welding points (WP, WP’, WP", WP1,
WP2, WP3) and the at least one reserved bonding
region (220, 220’).
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